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Abstract 



c~| ' A multidimensional basis of p-adic wavelets is constructed. The relation of the constructed 

Q-c basis to a system of coherent states (i.e. orbit of action) for some p-adic group of linear 

transformations is discussed. We show that the set of products of the vectors from the 
constructed basis and p-roots of one is the orbit of the corresponding p-adic group of linear 
transformations . 
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^ : 1 Introduction 

o . 

In the present paper we construct a multidimensional p-adic wavelet basis and describe the relation 
of this basis to representation theory, namely to the theory of coherent states for groups of linear 
t r ansf ormat ions . 

The first basis of p-adic wavelets (in one dimension) was constructed in [lj . An analogous basis 
(with generalizations to some abelian groups) was built in [2J. In [I] some other examples of 
p-adic wavelet bases were proposed. 

An example of multidimensional p-adic wavelet basis for p = 2 was constructed, with the help 
of the p-adic multiresolution construction, in [5]. This example coincides (for p = 2) with the 
considered in the present paper. We show that this multiresolution wavelet basis can be described 
by the simple formula ([I]) below. 

In [6j it was shown that the orbit of the action of the p-adic affine group (i.e. the system of 
coherent states for this group) on a generic function from the space D (Q p ) (of mean zero locally 
constant compactly supported complex valued functions of p-adic argument) gives a tight uniform 
frame of wavelets. An explicit parametrization for this frame was obtained and the bound was 
computed. 



*Universitat Bonn, Institut fur Angewandte Mathematik, Bonn, Germany 
^Steklov Mathematical Institute, Moscow, Russia 



1 



In the simplest case (when we consider the orbit for the wavelet i/j(x) = see [7]) 

the frame of wavelets discussed above contains the products of wavelets from the p-adic wavelet 
basis and p-roots of one. 

In the present paper we construct a basis of multidimensional p-adic wavelets and investigate 
the relation of this basis with the structure of orbit of p-adic group of transformations. The 
constructed basis is the direct generalization of the one dimensional p-adic wavelet basis of pQ . In 
particular wavelets with the support in the unit <i-dimensional ball are introduced by the formula 

^j(z) = xtjrVaOfiOlp), 

x G Qp, | • |p is the (i-dimensional p-adic norm, J is the set of representatives from the maximal 
subballs of a p-adic (i-dimensional sphere, Jx is the scalar product in Q d . 
We define the multidimensional basis of p-adic wavelets by the formula 

^nAx)=p-^MP^-n), xeQ d p , 7 eZ, n e Q d p /Z d p . (1) 

This formula is a direct generalization of the construction of the p-adic wavelet basis in one 
dimension pQ. 

We show that the frame of wavelets obtained by multiplication of ip in j by p-roots of one is the 
orbit of the group of transformations generated by translations, uniform dilations of all coordinates 
and by linear transformations which conserve the d-dimensional norm. 

This result is the example of the orbital approach to p-adic wavelets, proposed in [6] : wavelet 
frames should be considered as orbits of the corresponding groups of transformations and p- 
adic wavelet analysis in general is a part of the representation theory for some p-adic groups of 
transformations. 

The exposition of the present paper is as follows. 

In Section 2 we recall the earlier constructions of the basis of p-adic wavelets and of the relation 
between the frames of p-adic wavelets and the theory of coherent states for the afhne group. 

In Section 3 we introduce the basis of multidimensional p-adic wavelets. 

In Section 4 we compare the constructed basis with the multiresolution approach to wavelets. 

In Section 5 we show that the introduced multidimensional p-adic wavelet basis can be consid- 
ered (up to multiplication by p-roots of one) as the orbit of some group of linear transformations 
and translations. 

2 One— dimensional £>-adic wavelets 

In the present Section we recall the construction of the basis of p-adic wavelets and the relation 
of the frames of p-adic wavelets with the orbits of the affme group. 

Consider a set of wavelets related to the unit ball in the field Q p of p-adic numbers in the form 
of the following complex valued functions of a p-adic argument 

1>k{x) = x(p' 1 kx)Q(\x\ p ), x,ke Q p , (2) 

where \k\ p = 1. 
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Here O is the characteristic function of the interval [0,1] (i.e. f2(|x| p ) is the characteristic 
function of the unit ball with the center in zero in Q p ), and x is t ne complex valued character of 
the p-adic argument: 

X(x) = e 2 "M 

where {x} is the fractional part of x: 

-l 

i x } = ^2 x jP j i Xj = 0,...,p-1 
for the expansion of the p-adic number x over degrees of p: 



x = 

3=1 



^xjpi, Xj = 0,...,p-1. 



We have exactly p — 1 different functions of the form (|2j) (considered as functions of x) due to 
the fact that ipk{%) is locally constant as a function of k. 

Namely taking the representatives j = 1, ... ,p — 1 in the maximal subballs of the sphere 
\k\ p — 1 we get the set of functions 

*Pj( x ) = xG^j^MMp), j = i, • • • ,p - 1- 

All the above functions are dilations of the p-adic wavelet ip(x) = x{p~ lx )Q(\ x \p)'- 

i)j(x) = ip(jx). 

Therefore the orbit of the group of dilations from the unit sphere acting on the wavelet ip is exactly 
the set of wavelets ipj- 

Then we construct pQ the basis {ip in j} of wavelets by application to the set of functions {ipj} 
of dilations to degrees of p and translations by the representatives of the equivalence classes from 
the factor group Q p /Z p : 

ip 7 nj(x) = p'^ipjip^x -n), x e Q p , 7GZ, ne Q p /Z p , (3) 
-l 

n = y^ y nip\ rii = 0, . . . ,p - 1. (4) 

i=p 

The affine group acts in L 2 (Q P ) by translations and dilations 

G(a, b)f{x) = \a\;*f (j^j > a,beQ p , a ^ 0. 

The orbit of the action of the affine group on the wavelet ip(x) = x{p~ lx )^{\x\ p ) (i.e. the system 
of coherent states for this group) will be a frame of wavelets which contains all the products of 
wavelets from the above basis {ip in j} of p-adic wavelets and the p different p-roots of one, i.e. 
e 27 ^" 1 *, l = 0,l,...,p- 1. 

In the general case, it was found that [6] for a generic function / (see [6] for the definitions) 
belonging to the space D (Q P ) of complex valued mean zero locally constant compactly supported 
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functions of a p-adic argument we have the following theorem: the orbit of this function with 
respect to action of the affine group is a uniform and tight frame in L 2 (Q P ), and the bound of the 
frame can be computed explicitly. 

Moreover, this orbit possesses the explicit parametrization. The orbit is parameterized by the 
three indices: the index 7 describes the dilations by the degrees of p, the index n describes the 
translations by elements of Q p /Z p , and the index J takes the finite number of values. Therefore 
the parameters (translations n and dilations p 1 ) which are postulated for the constructions of 
bases and frames of wavelets arise as parameters on the orbit of a generic function from D (Q P ). 
Therefore in the p-adic case the multiresolution wavelet analysis is a particular case of the structure 
of the orbit of the function / e Dq(Q p ) with respect to the action of the affine group. 

In general, the theory of p-adic wavelets can be considered as a part of the representation 
theory for p-adic groups of transformations. One can consider orbits of action for the different 
groups of p-adic linear transformations (i.e. the systems of coherent states for the different groups, 
see [8]) in the spaces of functions of a multidimensional p-adic argument. In the present paper we 
investigate two examples of multidimensional p-adic wavelet frames related to systems of coherent 
states. 

3 Multidimensional £>-adic wavelet basis 

In the present Section we introduce our multidimensional basis of p-adic wavelets 
(analogously to the one dimensional case) the set of functions 

M%) = x{p' l kx)VL{\x\ p ), x,ke Qj, 

where \k\ p = 1 and 

d 

kx = k[X\. 
1=1 

Let us remind that the (i-dimensional p-adic norm is introduced as 

\x \rj — — max xHt?. 
i=i,...,d 

Thus the (i-dimensional p-adic ball is a direct product of d one dimensional balls, i.e. it coincides 
with the d-dimensional cube. The ^-dimensional sphere is the ^-dimensional ball without the 
subball with the diameter which is p times less than the diameter of the initial ball. 

There are p d — 1 different functions ipk{ x ) ( as functions of x). We choose the following repre- 
sentatives J for the d- dimensional k, \k\ p — 1, which enumerate these functions: 

k = J=(ji,---,jd), ji = 0,...,p-l, (6) 

where at least one of ji is not equal to zero. This set of J is the set of representatives from the 
maximal (d-dimensional) subballs of the p-adic <i-dimensional sphere. 

We build the basis {ip^ n j} of (i-dimensional wavelets by application to the set of functions 
{ipj} of dilations by the degrees of p and translations by the representatives of the equivalence 
classes of the factor group Q^/Z^: 

^nj(x) = P ~^Mp^-n), xeQj, 7 eZ, neQ d p /Z d p , (7) 



. Let us consider 
(5) 
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-1 

n = (n (1) ,...,n (d) ) , n« = ^nfV, = 0, . . . ,p - 1, A G Z_. (8) 
Here Z_ is the set of negative integers. 

Theorem 1 The set of functions {ip-ynj} defined by (0), (EJ) is an orthonormal basis in L 2 (Qp). 

Proof The proof is analogous to the proof of the corresponding theorem in the one dimensional 
case pp. It is easy to see that the wavelet is a mean zero function: 

ip jnJ (x) d/j,(x) = 0. (9) 

The product of wavelets VVijVVn'J'j where 7 < 7', is the wavelet V^nj multiplied by a number, 
since Vyn'J' is a constant on the support of ^ 7n j. This and ([2]) imply that 

{tp-ynJ, Ip-y'n'J') =0, 77^ V- 

Let us multiply the characteristic functions of the supports of wavelets ip inJ , ip 7 r n 'j>. For 7 < 7' 
the following product is equal to the characteristic function or zero: 

f2(|p 7 x — n| p )f2(|p 7 x — ri'lp) = f2(|p 7 :r — n| p )fi(|p 7 ~ 7 n — n'|p) . 

For 7 = 7' and n, n' G Q^/Z^, we get at the RHS of the above equation 

fl(\n - n'\ p ) = <W- 

This implies that the scalar product of wavelets i^ jn j, ip in 'j' can be non zero only for n = n'. 
Computing 

(ip^nJ^-y'n'J') = S-rfSnn' / P' 1 Xip 1 " 1 {J' ~ J)(x - p~ J n))x 

x Q(\p J x - n\ p ) dfi(x) = S^6 nn '6jj', 

we prove the orthonormality of the vectors ip in j. 

To prove that the set of vectors {ip 7n j} is an orthonormal basis in L 2 (Qp) (i.e. to prove the 
completeness of this set) we use the Parseval identity. 

Since the set of characteristic functions of balls is complete in L 2 (Qp), and the action of the 
group of translations Q^/Z^ and dilations by p 7 , 7 G Z is transitive on the set of balls in 
(see lemma [3] below) , it is sufficient to prove the Parseval identity for the characteristic function 
Q(\x\ p ). We get 

0( 7 ) =0, 7 <0, 0(7) = 1, 7>1- 
This implies the Parseval identity for f2(|x| p ): 

00 

£ \(n(\x\p),i;, nJ )\ 2 = Y,(P d - IK" 7 = 1 = IMM P ),fi(M P )>| 2 . 

-ynj 7=1 

This finishes the proof of the theorem. □ 
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4 Comparison with the multiresolution construction 



There exists the standard way of constructing of multidimensional wavelet bases from one dimen- 
sional bases using the multiresolution construction. In the p-adic case (for p = 2) the corresponding 
example of a multidimensional wavelet basis was considered in [5]. 

The following definition of the p-adic multiresolution analysis [7], [5], is the direct analogue of 
the real multiresolution construction, cf. [9J, [ID] . 

Definition 2 A system of closed subspaces C L 2 (Q P ), 7 G Z, is called a multiresolution 
analysis (MRA) in L 2 (Q P ) if the following properties are satisfied: 
(i) Vy C V 1+1 for all 7 G Z; 

( u ) U 7 ez v i is dense in L2 (Q P ); 

(iv) f{x) 6^ fip^x) G V 1+l for all 7 G Z; 

(v) there exists a function <fr G Vq such that the system {<j)(x— n)}, n G Q p /Z p , is an orthonormal 
basis in Vq. 

Here we as usual take n G Q p /Z p in the form of fractions (Pil) . The function above is called 
the scaling (refinable) function. The system {0(p 7 x — n)}, n G Q p /Z p , will be an orthonormal 
basis in V_ 7 . 

Then we define the wavelet spaces W 1 as the orthogonal complements to in V^+i: 

V 1 + l = Vy © Wy. 

We have 

£ 2 (Q P ) = © 76Z W 7 , 

(here © is the completion of the direct sum) and for 7 G Z 

f( x ) eif 7 ^ /(p-^) g W 7+1 . 

Then, taking a final set of functions (wavelets) ipj £ Wo such that {if)j(x — n)}, n G Q p /Z p , is 
an orthonormal basis in Wo, we construct the basis of multiresolution wavelets in L 2 (Q P ) of the 
form {p~2^)j(jfx — n)}, n G Q p /Z p , 7 G Z. 

Example 1 The p-adic wavelet basis ([3]) is obtained in the MRA approach by taking 
<f>(x) = n(\x\ p ), ipj(x) = xip^jx^dxlp), j = l,...,p-l. 

The multidimensional multiresolution analysis in L 2 (Q^) is introduced by taking the system 
of tensor product of one dimensional subspaces Vy: 

The scaling function is the tensor product of the one dimensional scaling functions 
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The translations {$(p 7 x — n)}, n G Q^/Zp, will be an orthonormal basis in V_ 7 . 

Therefore the system of spaces and the scaling function $ satisfy the multidimensional 
generalization of definition [2j 

Then we define the wavelet spaces W 1 as orthogonal complements to in V y+ i. 

v 1+1 = V 1 ®W 1 , 
L\Q d p ) = ® y& W y . 

The multidimensional wavelet spaces have the form of the following direct sums of tensor 
products of one dimensional wavelet spaces 

W 1 = © eil ..., ed:efc =o,i\{o,..,o} 

where = V 7 , Vy = W 7 , and we take the direct summation of all tensor products of W 7 and 
V-f where not all subspaces are taken to be V 1 (i.e. not all indices e are equal to zero). 

The multidimensional multiresolution wavelets J = (ji,---,jd) are defined by the pre- 
scription 

*j = ®f=iVi,. (ii) 

where ipj for j ^ are equal to one dimensional wavelets ipj or equal to for j = 0. Here we 
exclude from the set {^j} the product <8>f =1 <f> which corresponds to J = (0, . . . , 0). 

The basis of multiresolution wavelets in L 2 (Q^) is introduced as the set of vectors {p ? ^fj(jpx— 
n)}, n G Qp/Zp, 7 G Z given by translations and dilations of the finite set of the wavelets if)j. 

Example 2 The p-adic multidimensional wavelet basis ([7j) is obtained from the above con- 
struction in the following way. Since in the dimension one we have 

<j>(x) = Sl(\x\ p ), ipj = xb^j^MMp), J = 
then, taking the tensor product (fTTl) of one dimensional wavelets 

*j = ®iliV'ip J =tiu---Jd), ji = 0,...,p-l, 
with J 7^ (0, . . . , 0) we get 

=x(jP~ 1 Jx)Q{\x\ p ), xeQ d p , J = (ji,..., jd), Jx = ^J t x h 

i=i 

which coincides with the wavelets ([7j). Therefore the simple prescription (j7j) for ipj reproduces the 
more complicated multiresolution construction. 

5 Representation theory and frames of wavelets 

In the present Section we show the relation of the multidimensional wavelet basis ^TJ), ([5]) of theo- 
rem [1] to the representation theory for some p-adic groups of transformations. For representation 
theory of p-adic groups see [11] . 

The proof of the following lemma is straightforward. 
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Lemma 3 1) The group Q^/Zp of the following lines of fractions with addition modulo one 

-i 

n= (n {1) ,...,n {d) ) , n (,) = J^nfV, = 0, . . . ,p - 1, A G Z_, 

acts transitively by translations on the set of all balls with the diameter one in Q d . 

2) The group generated by the above translations from Q d /Z, d and dilations 

x ^ fx, 7 G Z, x G Qp, 

acts transitively on the set of all balls in Qp. 

3) A characteristic function of any ball in Q d can be uniquely represented in the form 

Q(\p'x-n\), xeQ d p , neQ d p /Z d p , 7 G Z. 

Definition 4 The group Od is the group of all linear transformations in Q d which conserve 
the p-adic norm: 

d 

Xh^gx, (gx)i = ^gijXj. 

3=1 

Here g G O d , x G Q d , \gx\ p = \x\ p . 

This group can be considered as the p-adic analogue of the group of orthogonal transformations 
in R d . 

Let us denote V the ball with the diameter one in with the center in zero. This ball is a 
Zp-module. 

Lemma 5 The group Od is the stabilizer of the unit ball V in the group of non degenerate 
linear transformations. 

Proof It is easy to see that Od is the subgroup of the stabilizer of V. 

Let us prove that O d coincides with the stabilizer. Assume that g O d belongs to the stabilizer 
of V. Then there exists x G V: gx G V, \x\ p ^ \gx\ p . We can assume that \x\ p < \gx\ p (if this 
will be not satisfied, i.e. we will have \x\ p > \gx\ p , then we can consider the element g~ l of the 
stabilizer instead of g and will get \x\ p < l^ -1 ^^). 

Let us normalize x and consider the element y = x\x\ p . Then \y\ p = 1. We have by the choice 
of x the inequality \gy\ p > 1. Therefore gy ^ V and g can not belong to the stabilizer of V. 

This finishes the proof of the lemma. □ 

Lemma 6 The group Od consists of the following matrices in Q d : a set of columns of a 
matrix from Od is a set of vectors of unit norm in Q d which generates the r L p -module V. 
The same statement holds for the set of lines of g G Od- 

Proof The n-th column of a matrix of linear mapping is the image of the vector (0, . . . , 1, . . . , 0) 
with one at the n-th place and zeros at other places. Therefore for the matrix in Od the norm of 
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any column is equal to one. For a matrix g the image gV is the Z p -module generated by columns 
of the matrix. 

Then the first statement of the lemma follows from the previous lemma. 

The module V conjugated to V (i.e. the set of Z p -linear homomorphisms V — > Z p ) is isomorphic 
to V. The elements of V can be considered as lines (ki, . . . , k^) acting on columns (x±, . . . , x^), 
ki,Xi G Z p by the Z p -valued scalar product: 

d 

If T" X If ■ T* . 

hjJb 7 tVi*jbi. 

i=l 

The group Od possesses the natural right action on V' by application to vectors in V of matrices 
g', g G Od, where the matrix g' is the transponated matrix to the matrix g G Od- 

d 

(9'k)j = ^gijki. 
i=i 

Then, since g G Od maps the module V on itself, the same statement should be satisfied for the 
conjugated module V' and the transponated matrix g' . Therefore the lines of the matrix g G Od 
(i.e. the columns of the transponated matrix) should generate the module which coincides with 
the unit ball with the center in zero. 

This finishes the proof of the lemma. □ 

Remark The above lemma is the p-adic analogue of the proposition which states that the set 
of columns (lines) of an orthogonal matrix in M. d is an orthonormal basis in M. d and, conversely, 
any matrix with columns (lines) from some orthonormal basis is orthogonal. 

Lemma 7 The group Od acts transitively on the unit sphere in Q d i.e. for any pair of vectors 
from the unit sphere there exists a transformation from Od which maps one of the vectors to the 
other. 

Proof Let us choose the basis {e^}, % — 1, . . . , d in V with basis vectors = (0, . . . , 1, . . . , 0) 
with 1 at the i-th place and zeros at the other places. 

It is sufficient to prove the transitivity of Od for any pair e*, x, where belongs to the above 
basis and \x\ p = 1. 

An element of the unit sphere has the form 

x = \ x li • • • 5 x d) j x i ^ Z p , 

where for at least one of x\ we have \x{\ p = 1. 
Assume that |xi| p = 1. 

Consider the following linear mapping which maps e x to x: 

d 

ei i-> y~]xiei, ei^ei, i^l. 
i=i 

The matrix of this mapping is obtained from the unit matrix by replacing of the first column by 
x. Since {x, e 2 , e 3 , . . . , e^} generate the Z p -module V, the above linear map lies in Od- 
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This finishes the proof of the lemma. □ 

Remark The same statement is satisfied for the right action of Od by transponated matrices. 

Consider the group of transformations G generated by matrices from Od-, by arbitrary trans- 
lations, and by the dilations which are homogeneous over all coordinates: 

x h-> p 7 x, 7 e Z, x e Qp. 

These transformations form three subg roups G\, G2, G*$ of G. 

We consider the representation of the group G acting in the space L 2 (Qp) by unitary transfor- 
mations, i.e. matrices in Od act as 

f( x ) i-> f(gx), 

translations act as 

f(x) 1 ► f(x + b), 

and dilations by degrees of p act as 

f(x)\-+ p~^f (p^x) . 

Lemma 8 An arbitrary element g of the group G can be uniquely represented as a product 
of elements of the above three subgroups of G, E G\, g^ 2 ' E G 2 , g^ 3 ' E G%: 

9 = 9 (3) 9 (2) 9 {1) - (12) 

Here g^ is a matrix in Od, g^ is a translation, and g^ is a homogeneous dilation x ^ p^x, 
7 E Z. 

Proof This statement follows from the observation that if we multiply g E G of the form (IT21) 
from the left by the element g' from any of the above three subgroups of G, then the product can 
be put into the form f|T2|) . 

The uniqueness of the above representation is straightforward. Assume we have 

Then, considering the action of g = g^g^g^ E G in the affine space Qp, we see that the length 
of any vector in the affine space is transformed by the multiplication by p 1 = g^ 3 \ Therefore g^ 
in the above expansion is defined uniquely by g E G, i.e. g^ — g^ 3 \ 

Then, considering the equality g^g^ = g ^g and taking into account that the transfor- 
mation g^g^ maps E Qp 1 into g^O E Qp, we get that g( 2 ' is defined uniquely by g E G. This 
proves the uniqueness of the representation. □ 

The next theorem gives the interpretation of the ci-dimensional basis of wavelets ([7]), (jHJ) using 
the system of coherent states (i.e. the orbit of the above representation) for the group G. 

Theorem 9 The orbit of the function ip^(x) = xip 1 x i)^{\ x \p) , x = { x ii ■ ■ ■ -> x d) £ Qp, with 
respect to the defined above unitary representation of the group G is the frame in L 2 (Qp) which 
consists of all products of vectors of the p-adic wavelet basis {ip in j} given by (0), (0) and p-roots 
of one. 
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Proof Consider the function ip^\x) = x(p~ lx i)Q{\ x \p) ■ This function is the tensor product of 
the one dimensional wavelet ip{x\) and the characteristic function of the d — 1-dimensional ball. 

One can see that the orbit of the function ip^ with respect to the subgroup G\ = Od of 
the d- dimensional linear transformations conserving the d-dimensional norm is exactly the set of 
wavelets if)j, defined by (J5J), ([SD- Let us consider 

Here gmn is the matrix of the linear transformation g^ E Od- 

The set of numbers (g^), as a vector in lies in the unit sphere by lemma [61 

Thus ip^ {g^ x ) has the form ipk( x ) f° r k E Qp, k = yg^ij , n — 1, . . . ,d. The local constancy 

of the function ipk( x ) with respect to k implies that ip^ (g^x) = ip,j{x) for J = yg^modpj, 

n = 1, . . . , d. The transitivity of the action of the group Od on the unit sphere (lemma [7] and the 
remark after this lemma) implies that the action of g^ 1 ' E Od on ip^ gives all wavelets ipj. 

An arbitrary translation can be uniquely expanded into the composition of translation of the 
form (jSJ), translation by integers 0, 1, . . . ,p— 1 over any of the coordinates, and translation with the 
norm less than 1. Translations of ipj of the form (jSJ) give all vectors from the basis of wavelets with 
7 = 0, translations by the mentioned integers give multiplications by a root of one (or identical 
transformation), and translations with shorter distances give identical transformations (due to 
local constancy of the functions under consideration). 

Homogenous dilations by p 1 give ([7]). 

This finishes the proof of the theorem. □ 

Remark An alternative way of introducing a d- dimensional wavelet basis is to take the set of 
tensor products of d copies of the one dimensional wavelet basis. The corresponding (^-dimensional 
wavelet basis contains the vectors 

where ip-y m ji are one dimensional wavelets (J3)). 

This basis possesses the following interpretation as a system of coherent states (i.e. as an orbit 
of a group action). The orbit of the action of the direct product of the d one dimensional affine 
groups applied to the tensor product of one dimensional wavelets (SjLiV' is the frame consisting of 
the products of vectors from the above basis and p-roots of one. 

We see that the different multidimensional wavelet bases (actually the corresponding frames 
which contains the products of wavelets from the discussed bases and p-roots of one) can be 
considered as systems of coherent states for the different groups. 

This suggests the problem of investigating of the systems of coherent states (orbits in the 
linear representation, cf. [8]) for the different p-adic groups of linear transformations and of the 
construction of the corresponding bases and frames of wavelets. This approach should be related 
to the construction of matrix dilations for multidimensional wavelet bases in the theory of real 
wavelets (see [10], [9], [12] for a discussion of the matrix dilations). 
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